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DETAILED ACTION 

Status of Claims 

1 . Claims 1-29 are pending in this application. 
Claims 1, 2, 23, and 27 have been amended. 



Response to Arguments 

2. Regarding Applicant's Argument and Newly Added Claim Limitation (page 14, 
lines 10-19): 

"Claim 1 of the present application recites an interpolation performed by tagging 
each line of a scanned image with tag pairs associated with synchronization strips 
embedded in a digitized source image. Applicant submits that Horiguchi, Szeliski and 
Itoh each fail to disclose or suggest such an interpolation process. As discussed above, 
Itoh discloses performing interpolation of an image by adding an interpolated line that is 
produced either by using the lines of the original image immediately above or below this 
interpolated line intact, or by calculating the average value between the lines of the 
original image immediately above and below this interpolated line. Nonetheless, there is 
no disclosure, or reasonable 

suggestion, in Itoh of performing interpolation by tagging each line of a scanned 
image with tag pairs associated with synchronization strips embedded in a 
digitized source image." 



Examiner's Response: 
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The Examiner respectfully disagrees with Applicant's assertion that the cited 
references do not disclose or suggest performing interpolation by tagging each line of a 
scanned image with tag pairs associated with synchronization strips embedded in a 
digitized source 

Horiguchi does not disclose expressly the interpolation performed by tagging 
each line of the scanned image with one or more tag pairs associated with one or more 
synchronization strips embedded in the digitized source image. 

Szeliski discloses the interpolation (Figures 6A-6c ; column 13, lines 10-36) performed by 
tagging each line of the scanned image with one or more tag pairs (group of pixels) 

associated With One Or more Synchronization Strips ('defined portion of a digital scene'; Column 5, 
lines 40-51) embedded in the digitized SOUrce image (A system and method for statistically 
analyzing and comparing a first group of pixels of a defined portion of a digital scene, such as an object or 
template within the digital scene, to a second group of pixels , such as the entire digital scene or the image. The 
template is matched to appropriately corresponding portions of the image that represent the template. In one 
embodiment, during statistical comparison and matching of the template and the image, either the first or the second 
group of pixels is raster transformed; Column 5, lines 40-51). 

Szeliski & Horiguchi are combinable because they are from the same field of 
endeavor of image processing; e.g., both references disclose methods of comparing 
before and after versions of picture elements and ascertaining the differences. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art 
to interpolation performed by tagging each line of the scanned image with one or more 
tag pairs associated with one or more synchronization strips embedded in the digitized 
source image. Szeliski discloses that applications for automatic digital object detection 
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and tracking, image registration , pattern recognition and computer vision analysis are 
becoming increasingly important for providing new classes of services to users based 
on assessments of the object's presence, position, trajectory, etc. These assessments 
allow advanced and accurate digital analysis (such as pattern recognition , motion 
analysis, etc.). The suggestion/motivation for doing so would be to compare and match 
multiple sets of data e.g., to help determine and improve the acceptability of the printing 
process. It would have been obvious for one of ordinary skill in the art to combine 
Szeliski's method for comparing and matching plural sets of digital data with Horiguchi's 
print inspection method to obtain the invention as specified in order to save time and 
resources. 

3. Regarding Applicant's Argument (page 16, lines 6-18): 

"Particularly, Hansen fails to disclose or suggest embedding synchronization- 
strips into a digitized source image. Hansen discloses using color register marks to 
control color register by comparing the color register marks to a predefined register 
mark pattern. If the printed color register marks match the predefined pattern, color is in 
register. A camera assembly locates and measures the relationship of the printed marks 
of each color relative to each other and relative to the predefined pattern. The difference 
between the locations measured by the camera assembly and the predefined pattern is 
considered a register error. See Hansen at col. 6, 1 1 .62 - col. 7, 1 1 .29. 

Applicant submits, however, that nowhere in Hansen is there a disclosure of the 
color registration marks being embedded into a digitized image. Therefore, claims 23, 
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27 and 28, and their respective dependent claims, are patentable over Hansen in view 
of Davidson since none of the references disclose or suggest embedding 
synchronization-strips into a digitized source image." 

Examiner's Response: 

Hansen discloses embedding two or more synchronization-strips into a digitized 
source image to form a marked source image to locate lines in a first stream of the 
digitized source image with a second stream of the digitized source image (Column 6, lines 

62-67; See 300/302/304 in Figure 6; 306 in Figure 7) 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Horiguchi 
et al. (US 4,561,103) hereafter Horiguchi, in view of Szeliski et al. (US 6,993,156) 
hereafter Szeliski, and further in view of Itoh (US 6,810,156). 

Regarding Claim 1 : 

Horiguchi discloses a system for detecting errors in a printed copy (See Print 

Inspecting Method According to a Digitization System diagram in Figure 1), the System Comprising: 
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one or more computer memories (14/15/16 in Figure 3) having one or more digitized 

(Column 3, lines 67-68; see AID Converter in Figure 1) SOUrce images (P in Figure 1); 

one or more scanners (1 in Figure 1) that scan one or more printed copies to create 

One Or more Corresponding Scanned images (See Reference Data Memory M in Figure 1 where these 
images are stored); 

an alignment process that creates an initial replacement image from the 

Scanned image (The program code or device which performs the function described in Flow Chart in Figure 28), 

the replacement scanned image (See inspection Data i in Figure 1) being aligned with the 

digitized SOUrce image (Reference Data Memory M in Figure 1) On a page by page (An to A m „ in Figure 

8), line by line (An to A mi in Figure 8), and pel by pel (Ay in Figure 8); and 

a comparison process that compares one or more source pels of the digitized 
source image with one or more corresponding scanned pels of the initial replacement 

image to determine differences (Inspection data from a picture pattern repeatedly printed are compared 
with the reference data for every picture element; Column 4, lines 45-49;Column 9, lines 4-1 5;Comparison Circuit CO 
in Figure 1); (See Comparison and Decision Operation in Figure 17), the differences being defects in the 
printed Copies (FIG. 17, the absolute value of the difference between the sum of reference data for one image 
and the sum of inspection data for one image is obtained and compared). 

Horiguchi does not disclose expressly the interpolation performed by tagging 
each line of the scanned image with one or more tag pairs associated with one or more 
synchronization strips embedded in the digitized source image. 

Szeliski discloses the interpolation (Figures 6A-6C are graphical images illustrating Szeliski's 

invention; column 13, lines 10-36) performed by tagging each line of the scanned image with 
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one or more tag pairs associated with one or more synchronization strips ('defined portion of 

a digital scene'; Column 5, lines 40-51) embedded in the digitized SOUrce image (A system and 
method for statistically analyzing and comparing a first group of pixels of a defined portion of a digital scene, 
such as an object or template within the digital scene, to a second group of pixels , such as the entire digital scene 
or the image. The template is matched to appropriately corresponding portions of the image that represent the 
template. In one embodiment, during statistical comparison and matching of the template and the image, either the 
first or the second group of pixels is raster transformed. For instance, either the template or the image is 
incrementally rotated, scaled, or skewed to enhance the statistical analyses as described in Column 5, lines 40-51). 

Szeliski & Horiguchi are combinable because they are from the same field of 
endeavor of image processing; e.g., both references disclose methods of comparing 
before and after versions of picture elements and ascertaining the differences. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art 
to interpolation performed by tagging each line of the scanned image with one or more 
tag pairs associated with one or more synchronization strips embedded in the digitized 
source image. Szeliski discloses that applications for automatic digital object detection 
and tracking, image registration , pattern recognition and computer vision analysis are 
becoming increasingly important for providing new classes of services to users based 
on assessments of the object's presence, position, trajectory, etc. These assessments 
allow advanced and accurate digital analysis (such as pattern recognition , motion 
analysis, etc.). The suggestion/motivation for doing so would be to compare and match 
multiple sets of data e.g., to help determine and improve the acceptability of the printing 
process. It would have been obvious for one of ordinary skill in the art to combine 
Szeliski's method for comparing and matching plural sets of digital data with Horiguchi's 
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print inspection method to obtain the invention as specified in order to save time and 
resources. 

Horiguchi and Szeliski do not disclose expressly creating an initial replacement 
image from a scanned image by performing an interpolation to generate additional lines 
in the scanned images to correspond to the digitized source images. 

Itoh discloses creating an initial replacement image from a scanned image by 
performing an interpolation to generate additional lines in the scanned images to 

Correspond tO the digitized SOUrce images (Specifically, according to conventionally well-know 
methods, between every two lines of the original image, an interpolated line is added that is produced either by using 
the lines of the original image immediately above or below this interpolated line intact, or by calculating the average 
value between the lines of the original image immediately above and below this interpolated line; Column 1, lines 13- 
20; Figure 11; Column 37-54). 

Horiguchi, Szeliski & Itoh are combinable because they are from the same field 
of endeavor of image processing; e.g., all references disclose methods of comparing 
embedded image patterns. At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to performing interpolation by tagging each line of a 
scanned image with tag pairs associated with synchronization strips embedded in a 
digitized source. The suggestion/motivation for doing so is to improve the quality of an 
image that undergoes a change of resolution. It is well known in the art that when e.g., 
the resolution of an image is increased that some lines may appear to be craggy and 
that pixels can be missing from the enlarged resolution resulting in a deterioration of 
quality between the first set of image patterns and the second set of image patterns. 
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The combination of Horiguchi, Szeliski and Itoh teaches an interpolation process, which 
preserves the relation between points, wherein each set of points is shifted/translated. 
In order for this process to take place, and within the teaching of the references applied, 
for example, the interpolated lines are based on the two lines which they are placed in 
between while preserving the relation between points. This means that for each and 
every line which is interpolated a continuous set of points must be evaluated to obtain 
the 'additional lines'. In other words, the Examiner respectfully believes that the 
'tagging' of each line using 'tag pairs' as claimed by the Applicant is taught by the 
combination of references cited because each and every point is viewed as a set or pair 
(itoh; column 2, lines 34-35). Therefore, it would have been obvious to combine Horiguchi and 
Szeliski's methods of comparing before and after versions of picture elements and 
ascertaining the differences with Itoh's method for image interpolation to obtain the 
invention as specified to improve the rendering of a scanned image. 

6. Claim 2-1 0, 21 -22 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Hansen et al. (US 7,013,803) hereafter Hansen, in view of Itoh (US 6,810,156) and 
further in view of Szeliski et al. (US 6,993,156) hereafter Szeliski. 

Regarding Claim 2: 

Hansen discloses a system for detecting errors in a printed copy, the system 
comprising: 
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one or more computer memories (402/404/406 in Figure 8) having one or more 
digitized (see CCD signal processor 516 in Figure 9) source images (see image sensor 
214 in Figure 2); 

a digital printer that converts the digitized source images into one or more 
printed copies (Column 4, lines 51-52); 

one or more scanners (102 in Figure 1) that scan the printed copies to create 
one or more corresponding scanned images (Column 8, lines 59-62)); 

an alignment process (The program code or device which performs the function 
described in Column 7, lines 19-28) creates a replacement image (Printed Color 
Registration Marks; Column 7, lines 13-16; "the camera assembly 102 locates and 
measures the relationship of the printed marks of each color relative to each other and 
relative to the predefined pattern 306 ") from the scanned image, the replacement image 
being aligned with the digitized source image (See Predefined Register Mark Pattern 
306 in Figure 7) on a page and page (Column 8, lines 59-62), line by line (Column 9, 
lines 16-19)), and pel by pel basis (Column 9, lines 47-50); and 

a comparison process (The program code or device which performs the function 
described in Column 7, lines 12-18) that compares one or more source pels of the 
digitized source image with one or more corresponding scanned pels of the 
replacement image to determine differences (Column 7, lines 1-5), the differences being 
defects in the printed copies (Column 7, lines 16-18). 
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Hansen does not disclose expressly creating an initial replacement image from a 
scanned image by performing an interpolation to generate additional lines in the 
scanned images to correspond to the digitized source images. 

Itoh discloses creating an initial replacement image from a scanned image by 
performing an interpolation to generate additional lines in the scanned images to 

Correspond to the digitized SOUrce images (Specifically, according to conventionally well-know 
methods, between every two lines of the original image, an interpolated line is added that is produced either by using 
the lines of the original image immediately above or below this interpolated line intact, or by calculating the average 
value between the lines of the original image immediately above and below this interpolated line; Column 1, lines ). 

Hansen & Itoh are combinable because they are from the same field of endeavor 
of image processing; e.g., all references disclose methods of comparing embedded 
image patterns. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to create an initial replacement image from a scanned image by 
performing an interpolation to generate additional lines in the scanned images to 
correspond to the digitized source images. The suggestion/motivation for doing so is to 
improve the quality of an image that undergoes a change of resolution. It is well known 
in the art that when e.g., the resolution of an image is increased that some lines may 
appear to be craggy and that pixels can be missing from the enlarged resolution 
resulting in a deterioration of quality between the first set of image patterns and the 
second set of image patterns. Therefore, it would have been obvious to combine 
Hansen's method of comparing before and after versions of picture elements and 
ascertaining the differences with Itoh's method for image interpolation to obtain the 
invention as specified to improve the rendering of a scanned image. 
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Hansen and Itoh do not disclose expressly the interpolation performed by tagging 
each line of the scanned image with one or more tag pairs associated with one or more 
synchronization strips embedded in the digitized source image. 

Szeliski discloses the interpolation (Figures 6A-6C are graphical images illustrating Szeliski's 

invention; Column 13, lines 10-36) performed by tagging each line of the scanned image with 
one or more tag pairs associated with one or more synchronization strips ('defined portion of 

a digital scene'; Column 5, lines 40-51) embedded in the digitized SOUrce image (A system and 
method for statistically analyzing and comparing a first group of pixels of a defined portion of a digital scene, 
such as an object or template within the digital scene, to a second group of pixels , such as the entire digital scene 
or the image. The template is matched to appropriately corresponding portions of the image that represent the 
template. In one embodiment, during statistical comparison and matching of the template and the image, either the 
first or the second group of pixels is raster transformed. For instance, either the template or the image is 
incrementally rotated, scaled, or skewed to enhance the statistical analyses as described in Column 5, lines 40-51). 

Hansen, Itoh & Szeliski are combinable because they are from the same field of 
endeavor of image processing; e.g., all references disclose methods of comparing 
before and after versions of picture elements and ascertaining the differences. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art 
to interpolation performed by tagging each line of the scanned image with one or more 
tag pairs associated with one or more synchronization strips embedded in the digitized 
source image. Szeliski discloses that applications for automatic digital object detection 
and tracking, image registration , pattern recognition and computer vision analysis are 
becoming increasingly important for providing new classes of services to users based 
on assessments of the object's presence, position, trajectory, etc. These assessments 
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allow advanced and accurate digital analysis (such as pattern recognition , motion 
analysis, etc.). The suggestion/motivation for doing so would be to compare and match 
multiple sets of data e.g., to help determine and improve the acceptability of the printing 
process. It would have been obvious for one of ordinary skill in the art to combine 
Szeliski's method for comparing and matching plural sets of digital data with Hansen 
and Itoh's print inspection method to obtain the invention as specified in order to save 
time and resources. 

Regarding Claim 3: 

Hansen further discloses the system, as in claim 2, where the alignment process 
comprises a course-alignment and a subsequent fine alignment (The program code or 
device which performs the iterative process described in Column 7, lines 19-28). 

Regarding Claim 4: 

Hansen further discloses the system, as in claim 3, where the course alignment 
produces an initial replacement image and the fine alignment produces a final 
replacement image being the replacement image (The software code or device which 
performs the iterative process described in Column 7, lines 19-28). 

Regarding Claim 5: 

Hansen further discloses the system, as in claim 3, where the course alignment 
is a repeated application of an affine transform of source image pels and the fine 
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alignment is a repeated application of a one dimensional cross-correlation of one or 
more course aligned pels to source pels (The software code or device which performs 
the iterative process described in Column 7, lines 19-28). 

Regarding Claim 6: 

Hansen further discloses the system, as in claim 2, where the alignment process 
comprises the steps of: 

embedding two or more vertical synchronization-strips into the digitized source 
image (Column 6, lines 62-67; See 300/302/304 in Figure 6; 306 in Figure 7); 

printing the synchronization-strips on the printed copy (Column 7, lines 5-8); 

scanning the printed copy so that two or more scanned vertical synchronization- 
strips are embedded in the scan copy, the vertical synchronization-strips being 
separated by a first separation distance (Column 7, lines 12-18); 

tracking the horizontal and vertical coordinates of one or more sequential and 
specifically identifiable features in lines of the synchronization-strip to create a line by 
line correspondence (The program code or device which performs the function 
described in Column 7, lines 1-5) between the source image and the corresponding 
scanned image; 

performing a scanned image pixel value interpolation based on an affine 
transform, comprising the following steps: 

sub dividing (Column 7, line 19; 'sampling') the source image and scanned 
image into one or more source and scanned horizontal strips, respectively; 
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determining at least two corresponding points on two corresponding lines in the 
source and scanned images, the two corresponding lines separated by a second 
separation distance (The program code or device which performs the function described 
in Column 7, lines 1-8); 

using at least four of the corresponding points, two at a time from each of the 
lines to develop a transformation of the coordinates of pels in the source image to points 
of interest in the scanned image (Column 11, lines 51-57); 

determining an interpolated pixel value of the scanned image at the point of 
interest (Column 12, lines 5-6); and 

for each pixel, placing the interpolated pixel value into an initial replacement 
image at the pel coordinates corresponding to the pel of the source image used to 
determine the point of interest (Column 12, lines 6-10). 

Regarding Claim 7: 

Hansen further discloses the system, as in claim 6, where the alignment process 
further comprises the steps of: 

dividing the source image into a plurality of initial source horizontal strips 
(Column 7, line 19; 'sampling'); 

dividing one of the source horizontal strips into a plurality of source vertical 
stripes (The program code or device which performs the function in Column 13, lines 4- 
9); 
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dividing the initial aligned image into a plurality of initial aligned horizontal strips 
(The program code or device which performs the function in Column 13, lines 4-9); 

dividing one of the aligned horizontal strips into a plurality of initial vertical stripes 
(The program code or device which performs the function in Column 13, lines 4-9); 

dividing the initial horizontal strip corresponding to the respective source 
horizontal strips into a plurality of initial vertical stripes (The program code or device 
which performs the function in Column 13, lines 4-9), the source vertical stripes and the 
initial vertical strips corresponding to one another and having the same height and width 
(The program code or device which performs the function described in column 7, lines 
1-5); 

determining three or more cross-correlation values between the source and 
initial vertical stripes for an initial horizontal alignment and two or more horizontal offsets 
between the source and initial vertical stripes (Column 7, lines 12-18); 

using the three or more cross-correlation values and their corresponding offsets 
to further determine an interpolated offset that produce the optimal correlation value 
(Column 12, lines 5-10); 

producing an interpolated offset for each pair of source and initial vertical stripes 
(Column 12, lines 5-10); 

performing a piece-wise interpolation between the interpolated offsets to develop 
a fine alignment that is dependent on the horizontal pel position of the source image 
(The software code or device which performs the iterative process described in Column 
7, lines 19-28); 
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and re-performing the scanned image pixel value interpolation wherein a 
horizontal coordinate of the pel of the source image is increased by the piece-wise 
interpolated value of the fine alignment (The software code or device which performs 
the iterative process described in Column 7, lines 19-28). 

Regarding Claim 8: 

Hansen further discloses the system, as in claim 2, where the comparison 
process uses masks (Column 12, lines 17-18). 

Regarding Claim 9: 

Hansen further discloses the system, as in claim 8, where the mask is a dilation 
mask (Column 12, lines 17-18). 

Regarding Claim 10: 

Hansen further discloses the system, as in claim 8, where the mask is an 
erosion mask (Column 12, lines 17-18). 

Regarding Claim 21 : 

Hansen further discloses the system, as in claim 2, where the scanner has a line 
array sensor (Column 6, lines 31-33); 



Regarding Claim 22: 
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Hansen further discloses the system, as in claim 21 , where the line array sensor 
is compensated so that all pixels that sense only black ink printed on paper produce the 
same black numeric value and that all pixels that sense blank paper produce the same 
white numeric value (Column 9, lines 6-10). 



Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 23-29 are rejected under 35 U.S.C. 102(e) as being unpatentable over 
Hansen et al. (US 7,013,803) hereafter Hansen 



Regarding Claim 23: 

Hansen discloses a method for aligning content on a printed page, the method 
comprising the steps of: 

embedding two or more synchronization-strips into a digitized source image to 
form a marked source image to locate lines in a first stream of the digitized source 
image with a second stream of the digitized source image (Column 6, lines 62-67; See 
300/302/304 in Figure 6; 306 in Figure 7); and 
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printing the marked source image to form a printed copy (Column 7, lines 5-8), 
the embedded synchronization-strips containing line identification of one or more lines 
of the printed copy (Column 9, lines 16-19). 

Regarding Claim 24: 

Hansen further discloses the method, as in claim 23, further comprising the steps 

of: 

scanning the printed copy so that two or more scanned vertical synchronization- 
strips are embedded in a scanned image, the vertical synchronization-strips being 
separated by a first separation distance (Column 7, lines 12-18); and 

tracking the horizontal and vertical coordinates of one or more sequential and 
specifically identifiable features in the synchronization-strip to create a line by line 
correspondence (The program code or device which performs the function described in 
Column 7, lines 1-5) between the marked source image and the corresponding scanned 
image. 

Regarding Claim 25: 

Hansen further discloses the method, as in claim 24, further comprising the 
steps of: 

performing a scanned image pixel value interpolation based on an affine 
transform, the affine transform comprising the following steps: 
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sub dividing the source image and scanned image into one or more source and 
scanned horizontal strips (Column 7, line 19; 'sampling'), respectively; 

determining by synchronization-strip tracking at least two corresponding points 
on two corresponding lines in the source and scanned images, the two corresponding 
lines separated by a second separation distance (The program code or device which 
performs the function described in Column 7, lines 1-8); 

using at least four of the corresponding points, two at a time from each of the 
lines to develop a transformation of the coordinates of pels in the source image to points 
of interest in the scanned image (Column 11, lines 51-57); 

determining an interpolated pixel value of the scanned image at the point of 
interest (Column 12, lines 5-6); and 

for each pixel, placing the interpolated pixel value into an initial replacement 
image at the pel coordinates corresponding to the pel of the source image used to 
determine the point of interest (Column 12, lines 6-10). 

Regarding Claim 26: 

Hansen further discloses the method, as in claim 23, where the alignment 
process further comprises the steps of: 

dividing the source image into a plurality of initial source horizontal strips 
(Column 7, line 19; 'sampling'); 
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dividing one of the source horizontal strips into a plurality of source vertical 
stripes (The program code or device which performs the function in Column 13, lines 4- 
9); 

dividing the initial aligned image into a plurality of initial aligned horizontal strips 
(The program code or device which performs the function in Column 13, lines 4-9); 

dividing one of the aligned horizontal strips into a plurality of initial vertical stripes 
(The program code or device which performs the function in Column 13, lines 4-9); 

dividing the initial horizontal strip corresponding to the respective source 
horizontal strips into a plurality of initial vertical stripes (The program code or device 
which performs the function in Column 13, lines 4-9), the source vertical stripes and the 
initial vertical strips corresponding to one another and having the same height and width 
(The program code or device which performs the function described in column 7, lines 
1-5); 

determining three or more cross-correlation values between the source and 
initial vertical stripes for an initial horizontal alignment and two or more horizontal offsets 
between the source and initial vertical stripes (Column 7, lines 12-18); 

using the three or more cross-correlation values and their corresponding offsets 
to further determine an interpolated offset that produce the optimal correlation value 
(Column 12, lines 5-10); 

producing an interpolated offset for each pair of source and initial vertical stripes 
(Column 12, lines 5-10); 
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performing a piece-wise interpolation between the interpolated offsets to develop 
a fine alignment that is dependent on the horizontal pel position of the source image 
(The software code or device which performs the iterative process described in Column 
7, lines 19-28); 

and re-performing the scanned image pixel value interpolation wherein a 
horizontal coordinate of the pel of the source image is increased by the piece-wise 
interpolated value of the fine alignment (The software code or device which performs 
the iterative process described in Column 7, lines 19-28). 

Regarding Claim 27: 

Hansen discloses a system for aligning content on a printed page, the system 
comprising: 

means for embedding two or more synchronization-strips into a digitized source 
image to produce a marked source image to locate lines in a first stream of the digitized 
source image with a second stream of the digitized source image (The software code or 
device which performs the function described in Column 6, lines 62-67), the 
synchronization-strips having a counter pattern at defined intervals to provide a unique 
page count; and 

means for printing the marked source image containing the synchronization- 
strips on a printed copy, the synchronization-strips containing line identification of one or 
more lines of the printed copy (The program code or device which performs the Column 
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9, lines 16-19). 
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Regarding Claim 28: 

Hansen discloses a system for aligning content in a printed copy, the system 
comprising: 

one or more scanners (Column 4, lines 56-57 and 102 in Figure 1) that scan one 
or more printed copies to create one or more corresponding digitized (Column 8, lines 
42-49; see 516 in Figure 9) scanned images; 

an alignment process (Column 6, lines 45-51 and see Transport System 104 in 
Figure 1) that embeds two or more synchronization-strips into a digitized source image 
to produce a marked source image to locate lines in a first stream of the digitized source 
image with a second stream of the digitized source image; and 

printer that prints the marked source image with the embedded synchronization- 
strips in a Sacrificial portion Of a page (In typical color registration control systems, each printing unit of a 
printing press prints at least one registration mark of a predetermined size and shape on a predetermined portion of 
the web, typically along its edge; Column 2, line 65 - Column 3, line 1 ) to form the printed COpy, the 

synchronization-strips containing line identification of one or more lines of the printed 
copy (Column 9, lines 16-19). 

Regarding Claim 29: 

Hansen discloses a system, as in claim 28, wherein the sacrificial portion of a 
page includes any one or more of the following locations: 
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in a vertical gutter between pages printed on a web segment and in a vertical 

Sacrificial part Of the web Segment (In typical color registration control systems, each printing unit of a 
printing press prints at least one registration mark of a predetermined size and shape on a predetermined portion of 
the web, typically along its edge; Column 2, line 65 - Column 3, line 1 ). 

Note: It is inherent that register/registration marks are commonly used with 
printing to help ensure that print is aligned properly, and that these marks are on that 
portion of the web/page surface such as margins or unused or indiscriminate portions of 
print. 

Allowable Subject Matter 

9. Claims 1 1 -20 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

1 0. The following is the Examiner's statement of reasons for allowance: 

Claims 1 1 -20 are allowable over the prior art of record because non of the prior 
art of record teaches or fairly suggests a system for detecting errors in a printed 
copy that dilates the source image, erodes the replacement image and bit-wise 
or's the corresponding one-bit pel values of the dilated source image and the 
eroded replacement image to produce a first intermediate result, and wherein bit- 
wise exclusive-or'ing the first intermediate result with the one-bit pel values of the 
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dilated source image to indicate the pel locations of excess ink in the scanned 
image. 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Neil R. McLean whose telephone number is (571)270- 
1679. The examiner can normally be reached on Monday through Friday 7:30AM- 
4:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David K. Moore can be reached on 571 .272.7437. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Neil R. McLean/ 
Examiner, Art Unit 2625 

/David K Moore/ 

Supervisory Patent Examiner, Art Unit 2625 



